We report the detection by the Gamma Ray Burst Monitor onboard
Introduction
Soft gamma-ray repeaters (SGRs) are compact objects undergoing spasmodic instabilities producing X-ray super-Eddington sub-second outbursts. The accurate positioning of SGR 0525-66 (the source of the 'March 5th event', showing the first evidence of a ∼8 s periodicity, Mazets et al. 1979a , Cline et al. 1980 and SGR 1806-20 (Murakami et al. 1994) confirmed that some SGRs are within Galactic supernova remnants (Kulkarni & Frail 1993) . The combination of a relatively long timescale oscillation (interpreted as rotation of a magnetized compact object) and a lifetime comparable with that of the associated remnant supported a model based on a strongly magnetized (B ∼ 10 14 − 10 15 G) neutron star for SGR 0525-66 (e.g., Duncan & Thompson 1992 , Paczyǹski 1992 , Thompson & Duncan 1995 . The recent detection of 7.47 s pulsations in the persistent flux from SGR 1806-20 with period derivative 8.3 × 10 −11 s s −1 (Kouveliotou et al. 1998a ) corroborated this model for that repeater.
Among the four SGRs confirmed today, SGR 1900+14 is peculiar for the absence of a surrounding supernova remnant (however, it lies close to the less than 10 4 years old supernova remnant, G42.8+0.6, Vasisht et al. 1994 , Hurley et al. 1999a , Murakami et al. 1999 ). Three outbursts of moderate intensity from this source were first detected in 1979 (Mazets et al. 1979a ). The source was detected again in 1992 (Kouveliotou et al. 1993) and in May 1998 (Kouveliotou et al. 1998b , Hurley et al. 1999a ). ASCA and RXTE observations revealed a 5.16 s periodicity in the quiescent X-ray (2-10 and 2-20 keV, respectively) emission with period derivative ∼ 1 × 10 −10 s s −1 (Hurley et al. 1999b , Kouveliotou et al. 1999 ). On 1998 August 27 a very strong outburst from SGR 1900+14 was detected by Konus-Wind, Ulysses and BeppoSAX (Cline et al. 1998 , Hurley et al. 1999a , Feroci et al. 1998 ). The 5.16 s periodicity was unambiguously detected during the outburst. Transient radio emission was also detected (Frail et al. 1999 ) one week after the event. These -4 -observational elements support an interpretation of these phenomena in the framework of the magnetar model (Thompson & Duncan 1995) . However, in this paper we present data of the August 27 outburst from SGR 1900+14 that are not yet explained by the current magnetar model.
GRBM Observation
The strong outburst from SGR 1900+14 triggered the Gamma-Ray Burst Monitor (GRBM, Frontera et al. 1997 , Feroci et al. 1997 ) onboard the BeppoSAX satellite on 1998
August 27 10:22:15.7 UT. The GRBM experiment consists of 4 CsI(Na) detection units, 10 mm thick, with a geometric area of ∼1100 cm 2 . The data available from the GRBM include 1-s ratemeters from each of the 4 units in two partially overlapping energy ranges (40-700 keV and > 100 keV). Assuming no significant contribution from the spectral region above 700 keV (where the detector efficiency is <10%) we derive lightcurves in the two separate bands 40-100 and 100-700 keV (Amati et al. 1997) . (The correctness of the peak fluxes given below is subject to this assumption.) A dedicated memory allocated to the GRBM records, for each trigger, the 40-700 keV lightcurve of the event from 8 s before to 98 s after the trigger, with a minimum time resolution of 7.8125 ms (9-bit counters). high time resolution data (see below) and with the data from Ulysses (Hurley et al. 1999a ).
This correction is what we consider the most likely to be applied, but some uncertainty remains, and we present lower limits to the peak flux and fluence. The 40-700 keV peak flux is detected 1 s after the pulse rise and is > 2.10 × 10 −4 erg cm −2 s −1 . The measured fluence in the same band is > 1.5 × 10 −3 erg cm −2 . Assuming a source distance of 5 kpc (Hurley et al. 1999c ) and isotropic emission, we obtain a luminosity of 6 × 10 41 erg s −1 at the peak and a luminosity of ∼ 3 × 10 40 erg s −1 in the subsequent ∼70 s. The total energy detected by the GRBM in the 40-700 keV band corresponds to ∼ 5 × 10 42 ergs. These flux values are obtained assuming a power law spectrum whose index is computed on the 1-s timescale from the two GRBM energy bands.
In Fig. 1 we show the 1-s background-subtracted lightcurve (top panel), together with the 7.8-ms lightcurve (rebinned at 31.25-ms, bottom panel, a) for the time interval when it is available and not affected by saturation. In fact, given the intensity of the event, the counters of the high-resolution data were saturated at the event peak. . Given the comparable statistical and temporal quality of our data in the 40-700 keV, we are led to the conclusion that the spectrum of the precursor appears to be much softer than the rest of the emission. Using the 1-s resolution data we have detected the fundamental oscillation at 0.194 Hz in the PSD obtained separately for the 40-100 and 100-700 keV energy bands. A test for a phase-shift in these two energy bands using a cross-correlation analysis gave negative results.
Temporal Analysis

Spectral Analysis
Time-averaged Analysis
The available 240-channel energy spectra for this event have initial and final times, with respect to the trigger time, as follows: 0-67 s (interval A), 68-195 s (interval B) and 196-323 s (interval C). We fitted to these spectra the phenomenologically established 7 spectral law for SGRs: an optically thin thermal bremsstrahlung (OTTB, e.g. Mazets et al. 1979b , Kouveliotou et al. 1993 . A 10% systematic error has been added to the statistical error to account for the calibration uncertainties at the large off-axis direction.
The spectrum in interval A cannot be fitted with a simple OTTB law, showing an 7 We note that the OTTB model is purely phenomenological and most likely without a physical basis for an optically thick radiating medium (see, for instance, Fenimore et al. 1994 ). We use it here for simplicity, and to relate our results to other reports quoted in the SGR literature. e.g., Mazets et al. 1982 , Fenimore et al. 1996 . This is likely due to the strong spectral evolution as it appears from the 1-s ratemeters (see below), where we note a very hard spectrum during the first seconds, becoming much softer soon after the peak. Assuming different spectral components for these two fractions of interval A, we fitted the energy spectrum with the sum of an OTTB and of a single power law ( we obtain a satisfactory OTTB fit with kT=(28.9 ± 1.4) keV (reduced χ 2 =1.06, 71 d.o.f.). Fig. 3 shows the 3 energy spectra and best fit models.
Time-resolved Analysis
We used the 2-channel, 1-s ratemeters to study short timescales spectral variation. We show our results in terms of an hardness ratio (HR, counts in 100-700 keV divided by those in 40-100 keV) and of the equivalent temperature kT of an OTTB law. The first 2 s can be described by an extraordinary high kT=3200 keV evolving to 60 keV, or with a value of HR=4.06 decreasing to HR=0.75, respectively. (We note that the peak values of kT and HR might be biased upward by the approximation mentioned in section 2). The subsequent -9 -evolution is shown in Fig. 1 (bottom panel) in the time interval for which the high time resolution data are available. The HR and kT vary with the same ∼5-s periodicity as in the lightcurve, with the hardness of the pulse increasing almost linearly with phase, in a ramp-like fashion, with distinct maxima correlated with the dips in the lightcurve. The global trend of the HR is a softening of the spectrum.
Discussion
The Our results show a complex behavior of SGR 1900+14 in outburst that can be resumed as follows. (1) A clear determination of the 5.16 s periodicity from the beginning of the outburst. We note that this feature was not detected by Ulysses (Hurley et al. 1999a) , implying that it is related to the hard photons, similarly to the non-detection with the GRBM of the precursor detected by Ulysses. Our period determination is consistent (within an uncertainty of 0.02 s) with the ASCA measurement, implying that such a large outburst caused a glitch with ∆P/P < 3.1 × 10 −3 . (2) We see a clear transition after ∼35 s in the shape of the 5.16-s pulse profile. At the beginning the pulse is composed of two broad pulses, with relative intensity gradually changing with time. At the 6 th pulse from the onset of the outburst the two peaks become sharper and gradually two additional narrow peaks appear. A striking feature of these 4 pulses is their equal mutual distance in time by a double exponential law and cannot be described by a power law as derived for the Ulysses lightcurve (Hurley et al. 1999a) . Also this difference is likely related to the different Ulysses-BeppoSAX/GRBM bandpasses.
The emerging picture is that of a complex phenomenon, involving a non-trivial response of a compact object, most likely a highly magnetized neutron star with a structured emitting region, to a major explosive event. Our point no. 2 is worth of special attention. The emitting region surrounding the compact object is first subject to a violent readjustment following the initial strongly super-Eddington outburst (possibly related to a relativistic ejection producing the transient radio emission, Frail et al. 1999) . Subsequent evolution and settling of the 1-s periodic feature reveals a highly structured emitting region with the excitation of higher order, possibly resonant oscillating modes. This feature is unprecedented among SGRs strong outburst detections. Trapping in a magnetosphere of emitting 'blobs' (Thompson & Duncan 1995) co-rotating with the surface of a neutron star, or having their proper oscillation mode, might explain the harmonic content of the time -11 -variable power spectrum of SGR 1900+14.
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